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6ROXWHV WKDW DUH VPDOO HQRXJK GLIIXVH WKURXJK D SRURXV PHPEUDQH ZKLOH ODUJHU VROXWHV DUH
UHWDLQHGLQWKHEORRGIORZ6XIILFLHQWUHPRYDOLVKRZHYHUQRWDFKLHYHGUHVXOWLQJLQDEXLOGXSRI
XUHPLF WR[LQV WKDW HYHQWXDOO\ UHDFK OHWKDO FRQFHQWUDWLRQV ,Q RUGHU WR LQFUHDVH WKH UHPRYDO RI
XUHPLFWR[LQVEHWZHHQDQGN'DLQVL]HHJȕPLFURJOREXOLQKLJKIOX[PHPEUDQHVKDYH
EHHQ LPSOHPHQWHG :KHUHDV WKH HVVHQWLDO ODUJH SURWHLQV HJ DOEXPLQ  N'D DUH VWLOO




FRDWHGRQQDQRFHOOXORVH IURPHLWKHU&ODGRSKRUDDOJDH >@RUZRRG >@ WKDWFDQEHPDGHQRQ
WR[LF >@ ,W KDV EHHQ H[SORUHG DV HOHFWURGHPDWHULDO LQ HQHUJ\VWRUDJH GHYLFHV >@ DQG DV D
PHPEUDQHIRUHOHFWURFKHPLFDOO\FRQWUROOHGDQLRQH[WUDFWLRQVSHFLILFDOO\'1$>@ZKHUHDQLRQV
DUHLQWHUFDODWHGLQWKHVWUXFWXUH7KHFRPSRVLWHFRXOGSRWHQWLDOO\EHSDUWRIDQHZJHQHUDWLRQRI
EORRG SXULILFDWLRQ PHPEUDQHV ZKHUH WKH SRURXV VWUXFWXUH DOORZV VL]HH[FOXVLRQ
SXULILFDWLRQILOWUDWLRQ FRXSOHG ZLWK SRWHQWLDOFRQWUROOHG DQLRQH[WUDFWLRQ DQG SHUKDSV HYHQ
SRWHQWLDOFRQWUROOHG UHOHDVH RI EHQHILFLDO VROXWHV LQWR WKH EORRG IORZ +HUH ZH SUHVHQW VRPH
UHVXOWV IURP WKH ZRUN PDGH WR DGDSW QDQRFHOOXORVH33\ FRPSRVLWHV IRU EORRG SXULILFDWLRQ
SXUSRVHV6SHFLILFDOO\WKHVWDELOLW\RIWKHKHSDULQFRDWLQJDQGLWVLQIOXHQFHRQWKHVWUXFWXUDODQG




33\ ZDV FRDWHG RQWR QDQRFHOOXORVH DV GHVFULEHG HDUOLHU >@ ZLWK PLQRU PRGLILFDWLRQV $OO
HOHFWURFKHPLFDO H[SHULPHQWV ZHUH SHUIRUPHG ZLWK DQ $XWRODE 3*67$71 SRWHQWLRVWDW
(FRFKHPLH WKH 1HWKHUODQGV HPSOR\LQJ WKH VDPSOH DV WKH ZRUNLQJ HOHFWURGH D 0 1D&O
$J$J&O UHIHUHQFH HOHFWURGH DQG D 3W ZLUH FRXQWHU HOHFWURGH 6FDQQLQJ HOHFWURQPLFURVFRS\
6(0PLFURJUDSKVZHUHWDNHQZLWKD/HRILHOGHPLVVLRQLQVWUXPHQW=HLVV*HUPDQ\

,Q WKH VWXG\ RI WKH KHSDULQ FRDWLQJ VWDELOLW\ DQG WKH FRDWLQJ¶V HIIHFW RQ WKH LRQH[WUDFWLRQ
FDSDFLW\ &ODGRSKRUD FHOOXORVH ZDV XVHG &RDWLQJ VWDELOLW\ ZDV HYDOXDWHG WKURXJK WKH $7





7(032R[LGL]HG QDQRILEULOODWHG FHOOXORVH IURP VRIWZRRG 1)& ZDV XVHG LQ WKH H[SHULPHQWV
DLPHG DW SURGXFLQJ FRPSRVLWHV ZLWK GLIIHUHQW VWUXFWXUDO SURSHUWLHV 7KLV ZDV DFKLHYHG E\
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HPSOR\LQJGLIIHUHQWGU\LQJPHWKRGVLQWKHDPELHQWIUHH]HGU\LQJIURPZDWHUIUHH]HGU\LQJIURP
WHUWEXWDQRODQGVXSHUFULWLFDO&2GU\LQJ1DGVRUSWLRQGHVRUSWLRQ LVRWKHUPVZHUHPHDVXUHG
$6$3  0LFURPHULWLFV 86$ DQG WKH %(7 VSHFLILF VXUIDFH DUHDV ZHUH H[WUDFWHG 33\
PDVV IUDFWLRQV ZHUH GHWHUPLQHG IURP &+1 DQDO\VLV E\ (XURILQV 0LNURNHPL $% 8SSVDOD
6ZHGHQ DQG WKHRUHWLFDO LRQH[WUDFWLRQ FDSDFLWLHV ZHUH FDOFXODWHG EDVHG RQ WKH 33\ PDVV





7KH EORRG FRPSDWLELOLW\ RI WKH FRPSRVLWH ZDV DIWHU KHSDULQL]DWLRQ RQ SDU ZLWK RU EHWWHU WKDQ




)LJ  6(0 PLFURJUDSKV RI QRQKHSDULQL]HG $ DQG KHSDULQL]HG % &ODGRSKRUD FHOOXORVH
EDVHGFRPSRVLWHV6FDOHEDUVDUHQP
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1)& EDVHG FRPSRVLWHV ZHUH GULHG HPSOR\LQJ GLIIHUHQW GU\LQJ SURFHGXUHV UHVXOWLQJ LQ
FRPSRVLWHVZLWKGLIIHUHQWSRUHVL]HVDVVHHQLQWKH6(0PLFURJUDSKV)LJ


















































7KH KHSDULQ FRDWLQJ GRHV QRW VLJQLILFDQWO\ DOWHU WKH ILEURXV DQG SRURXV VWUXFWXUH RI WKH
FRPSRVLWHV)XUWKHUWKHFRDWLQJLVVWDEOHDVLWLVXQDIIHFWHGE\HOHFWURFKHPLFDOF\FOLQJDVZHOO






HTXDO DPRXQWV RI HOHFWURDFWLYH PDWHULDO EXW ZLWK GLIIHUHQW VWUXFWXUDO FKDUDFWHULVWLFV VXFK DV
VXUIDFH DUHD DQG SRURVLW\ LPSO\LQJ WKDW WKDW WKH SRUH VL]HV FDQ EH WDLORUHG WR ILW EORRG
SXULILFDWLRQ DSSOLFDWLRQV 7KH LPSRUWDQFH RI VXIILFLHQW SRURVLW\ ZDV DOVR GHPRQVWUDWHG DV WKH
LRQH[WUDFWLRQ FDSDFLW\ GLG QRW GLIIHU EHWZHHQ WKH 1)&EDVHG FRPSRVLWHV DW VORZ H[WUDFWLRQ
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